During centuries, seaside has represented a crucial pole for future human development and 11 civilization. The use of the sea for transport and trade and the overwhelming availability of 12 food derived from coastal waters have encouraged and strengthened the growth of urban 13 settlements. In the same time, the human pressure menaces to destroy coastal habitats, and 14 consequently their carrying capacity that permits to guest many essential functions. 15
Introduction 1
It is uneasy to stem the diffusion of inappropriate uses of coastal areas and, indeed, the 2 growing number of users (residents and visitors) . In this chapter we analyze the role of 3 Strategic Environmental Assessment (SEA) as support of planning procedure. 4 SEA is configured as a systematic process for evaluating the environmental consequences of 5 plans and programs: it permeates the plan/program and represents a support for management 6 and monitoring. Many authors (Sadler and Verheem, 1996; Partidario, 2000; Sheate, 2010) 7 recognized the need to follow a sequence for implementing the SEA procedure; Fischer 8 (2007) , in particular, define what it is, found as many scholars treat it, what must be done or 9
how it is done in practice. 10 The Directive 2001/42/EC has been in Europe the starting pulse to focus on stages of the 11 SEA, as with the provisions of Article 10 gives a way to follow them, explicitly providing for 12 monitoring of significant environmental effects of implementing plans and programs and the 13 possibility of mitigation measures in the application but it is considered appropriate to 14 "broaden the picture," not limited to environmental monitoring, explaining that it stems from 15 it and what is required for the SEA has efficacy and is required when evaluation whose results 16 are to be integrated in the post decision, yet also "limit" to monitor key indicators and 17 environmental issues deemed most critical and sensitive that's a step for follow up 18 (Bencardino, 2006) . 19 Although the signs of the Directive on monitoring are limited and have limited the indications 20 from the European guidelines, this applies even more if we refer to the Italian Legislative 21 Framework, that is the reference point for our case of study: it is necessary to establish 22 guidelines and criteria for monitoring so that the same is effective and VAS with it. These aspects are still unclear, especially the transition from theory to practice, because there 28 is still a theoretical debate about definitions, key concepts, approaches, tools, methods and 29
techniques. 30
Maritime cities and natural seaside resources play a strategic role by meeting potentially the 23 needs and wishes of European citizens. In this chapter we tell about an experiment of 24 monitoring human pressures on costal habitats and settlements by the support of a Dynamic 25 Spatial Data Analysis (DSDA). The occasion has been due to the development of the SEA 26 report of the Coastal Plan of the Italian Apulia Region (RCP); the report traces the guidelines 27 for devoting information to check and regulate the anthropogenic changes. 28
Besides being the extreme eastern region of Italy, Apulia, accounts about 800 km of coastline, 29 one of the greater regional coastal development in Italy. The coast are characterized by rocky, 30 in Gargano Peninsula, rock and calcareous in the middle south Adriatic, and finally sandy 31 beaches such as along the Gulf of Taranto in the Ionic Sea . The 98% of Apulia's coast are 1 bathing. Therefore the attention to the coast for tourism and recreation is high, and the 2 conflict between activities development and environmental protection need too be managed 3 by the Regulations of RCP. 4
The initial idea started observing the relationship by human pressures and environmental 5 sensitivity and propensity to Coastal erosion. Inside the RCP, the coastal line is subdivided in 6 28 stripes, called Physiographic Sub-Ambits (PSA), which appear homogeneous according to 7 physiographic aspects and erosion dynamics. Each PSA in the most general case can belong 8 to different municipality. 9
The erosive phenomena are homogeneous for each sub-ambit. Therefore the measure of 10 erosion, namely criticality, is considered unique for each stripe. 11
The studied system is based on a continuous assessment of the pressures due to time-changing 12 and space-changing land uses (Di Fazio et al.; Vizzarri, 2012); such assessment can be easily 13 integrated with the analysis of criticality and sensitivity provided by RCP for each sub-ambit. 14 Essential tools to aid the monitoring system are represented by an effective geographic 15 information system (GIS) for consulting and obtaining the necessary data and analysis by the 16 Analytic Hierarchy Process (Cerreta and De Toro, 2010) . The acronym, proposed by T. L. 17 Saaty (1985) stands for AHP means Analytic (decomposes the problem into its constituent 18 elements) Hierarchy (structure of the constituent elements in a hierarchical manner to the 19 main objective and the sub-goals) Process (processes the data and evaluations in order to 20 achieve the result final). 21
The evaluation was permitted by satellite land use maps available throughout the region 22 helpful to grouping land-uses in order to characterize concisely the study areas. 23 By the term criticality, as already said, the greater or lesser propensity to erosion of the 24 coastal area has been indicated; by the term sensitivity has been indicated a level of frailty 25 associated with environmental features and anthropogenic pressures on the context. 26
The critical erosion of sandy coastline has been classified into high, medium and low. 27
Obviously there was no erosion for calcareous and rocky coast. The criteria have been "weighted" by the use of AHP. 16 Using AHP and with the aid of "rating-by-expertise", each hierarchy of land-use criteria has 17 been associated with a weight through the pair wise comparisons. 18 The criteria were included in a square reciprocal matrix where each row contains the 19 comparison of a given criterion with the other criteria; the comparison is done according with 20 nine levels of preference (corresponding to the semantic scale of Saaty). 21 At the end, the software calculates the weights attributed to each of the criteria by 22 constructing a hierarchy between them. Afterwords, each i on n stretch of coast has been 23 provided of a value of Criticaliti C and sensitivity S by 24 
The result of this operation puts each stripe of the coast in a double tree-level classification: 6 high, medium and low environmental criticality/ sensitivity. 7
The different levels of criticality and the erosion of environmental sensitivity were then 8 crossed, giving rise to a classification with nine levels can provide reference information for 9 the preparation of Municipal Coastal Plan (MCP). 10
In particular, the classification was as shown in Table 1 . 11
Ultimately, the study has brought a significant contribution to the drafting of appropriate 12 regulatory tools to ensure proper land management and the creation of a knowledge 13 framework that must be continually updated. 
General data 20
The purpose of this second part of the study was to organize a monitoring system (MS) that 21
can facilitate the control of the changes on the coasts of Apulia: in particular, a support to 22 check and evaluate the real impact of the strategic initiative's plan on the environment and 23
sustainability. 24
The methodology has been structured in relation to the objectives of the monitoring itself, so 25 we opted for structuring an algorithm based on the feedback transmitter capable of 26 communicating to the various phases and operate a continuous cycle. 27
9
The basic idea was that the spatial data supported monitoring should be considered a system 1 of alerting, that measuring how fast changes of land use are going on, can bring the attention 2 on measures to adopt for contrasting an excess of carrying capacity of the coastal line. 3
The land use change can be considered a dummy variable linked with other more complex 4 form of pressure on the environment. 5
This pressure or causal factor are at the basis of the weighting system. 6
It was considered to be appropriate for an assessment of "risk and vulnerability" for the most 7 environmental, such as one arising from the plan, to ensure environmental aspects but also 8 social and economic. The intersection between the classification of areas interested by the 9 plan and the evaluation of the peculiarities and tendencies of development of the area at the 10 base of the monitoring system so structured, allows a better understanding that facilitates the 11 strategic assessment of the impacts of the initiative. 12
Briefly, the algorithm, starts from the evaluation of the same aspects such as to characterize 13 the coastal area, as classified by the plan based on the base of criticality and sensitivity. Such 14 information is treated from a socio-economic as well as natural point of view, and constitutes 15 a "system of alerting", relatively to transformations land in contrast with environmental and 16 landscape peculiarities. 17
The classification of areas of environmental pressure 18
To test the system structured as it is taken into account two coastal areas with different 19 characteristics, namely the coastal territory of Monopoli, a medium sized city (about 50.000 20 inhabitants). The inland areas are bordered by a buffer variable that takes into account the 21 physical characteristics of the terrain as defined by the Regional Coastal Plan (RCP). 22
Since Monopoli comes with a northern rocky coast and in the southern part becomes quite 23 sandy, the areas of study have a substantial variation in the morphology of the coastline. 24
The coastal line has been divided into three homogeneous areas: a first northern area (named 25 The choice of aspects to be monitored was made so that they are representing and explaining 24 the action plan, simple and easy to interpret, based on readily available data and available, 25 updated and upgraded at regular intervals, capable of showing the trend over time, sensitive 26 and able to advise in relation to trends irreversible, measurable and have a space or geo-27 referenced "footprint". 28
The source was the classification of land coverage and human land uses deriving from the 1 regional webgis, that refers in its classification to Corine Land Cover cathegories (CLC). The maximum pressure (100%) should be in correspondence of the high level of criticality 21 and sensitivity, with the worst category of land use. 22
After the identification of Saaty's weights, the value have been transposed from the typical 23 normalized eigenvalues of Saaty Matrix, to a score 0-1 scale (Table 2) : 24 Therefore, each hectare of Industrial land use, located in a PSA weights the 100% and each 25 hectare of naturalized areas weight the 16% in terms of environmental pressure. 26 After weighting the relevance on pressure of land uses, this relevance should be crossed with 27 the average level of pressure on sensitivity and criticality in each PSA. PSA can have 28
Given the category of land use in the census section CS (X) , 29
Given the category of land use X, given the seven criteria 30 13 (Table 4) . 13 analysis of the real land use changes (Prezioso, 2008) , and the consequent effect of changes 25 on RCP criticality and sensitivity. 26 The idea is that the MOCA System could be measure the ratio among land use changes, 27 measured by the variation of a synthetic index and a given time interval, that can be coherent 28 with the ordinary upgrade of a Plan. The time length, for instance, could be a period of five 29 years, in the case of study, that is the frequency of upgrade of the operative program of the 1 General Urban Plan in Apulia. 2
The software can potentially work on a larger SDA: in fact, spatial data relating to land use 3 (aggregate indicators) are combined and joined together with other various data, useful to 4 investigate situations of risk and danger, coming from different sources (local GIS, web GIS, 5 data from the national institute of statistics and so on). 6 The scales of analysis allowed by the software are variable; the validation of the software was 7 done working on a municipal scale, using the assessment of land use areas defined by 8 administrative features. 9
The Municipality was subdivided in subareas, coincident with sections (CS) identified in the 10 subdivision of territory provided by national population census. For each subareas, have been 11 calculated the same indicators of the first case: the pressure given by N, U, A, T, P, I, 12 weighted for sensitivity and criticality. 13
A choice of this kind, however, involves the risk of evaluating the same manner similar 14 transformations in the common characterized by a different "coastal character". This risk is 15 due to the need to manage differently the same land use category in several contexts: the land 16 use can have different pressure level for each different municipality. 17
To remedy the highlighted problems, the following steps were taken in the testing phase to 18 implementing data capable to profile in a simple and accessible system the "coast-related" 19 issues of each joint of the territory. 20
The means for this characterization is represented by a set of indicators, which are available 21 and will be available for all common with part of the "wet" perimeter These are: 22 a) Length of the coastline town; 23 b) the ration between length of coast line city on municipal boundary, multiplied for two; 24 c) Length of areas classified by potential effects in RCP/length of coast line city. 25
These indicators, suitably used in the routine of evaluation, help to refer the changes to the 26 environment and the coastal issues, "profiling" the territories. 27
The maximum pressure will correspond: 28 a) to the value 1 where the territory is completely urbanised, 29 b) to an absolutely linear shape (and the perimeter is composed by two parallel lines on the 1 coast), and 2 c) to the amount of potential environmental effects to investigate that the RCP identifies for 3 each area according with its level of criticality and sensitivity, 4
The Fig. 4 shows as well the computation of the coastal "shape coefficient" in the software, 5 that is function of the three above mentioned indicators. 6
The software MOCA, from both theoretical and practical gathered information, allows a 7 uniform assessment of the environmental pressure caused by different land uses, with 8 particular reference to critical coastal erosion and environmental sensitivity. The assessment 9 may be conducted within the selected study, this according to some simple indicators is 10 "profiled". The analyzes are thus relate field of study so as to be comparable between 11 different areas. The assessment of the land use is a first information layer, follow this 12 localized analysis of disaggregated indicators collected in databases that can be implemented 13 continuously. 14 A significant aspect is related to adaptability to local contexts and coastal profiles of different 15 sizes for analysis in different contexts and physical characteristics of size. 16 The possibility of identifying a field of study and the association of simple indicators for its 17 characterization allows to opt for areas defined by administrative boundaries (as in the case of 18 experimentation) but also through character definitions physic-morphological, sometimes 19 more suited to analysis. In fact it becomes possible to manage with each municipality that 20 owns a coast line, by considering in the same time natural constrains, land use constrains, and 21 relevance of the physiographic coastal unit on the entire territory (the complete evaluation 22 logframe is shown in fig. 5 ). 23 24
Perspectives and remarks 25
The introduction of the "shape coefficient" allows, beyond the definition of the type of choice, 26 of "weigh" the coastal character on the whole municipality area. This weighting systems 27 allows to compare different municipality and permits to assume a common alerting threshold, 28 as the primary problem is the definition of a non value. The indicators chosen for profiling are 29 valid for coastal areas of variable geometry and extension; therefore the possibility to perform 30 the analyzes at any scale, relative to the needs identified, is allowed. 31
The association to each area of a database consent to profile the areas of major interest, since 1 they are subject to change or because exerting environmental pressure increased, more 2 detailed analyzes by dynamically monitored indicators. 3
The indicators covered by this analysis may also vary depending on the needs, because the 4 databases are continuously updated and implemented. The cognitive maps produced by the 5 software provides an excellent overview of state and forecasts. 6
The same theoretical and methodological steps taken to build the product are still replicable to 7 other assessments, keeping fixed the basic knowledge on the classification of land uses 8 However, it is not possible without a real experimentation in other fields, to assess whether 10 the routine structured as follows, although replicable, are the most appropriate for subjects of 11 different nature. Either way, the product offers the possibility, through a simple user interface 12 and at the same time flexible, to restructure the coefficients of impact in relation to different 13 issues and to implement cognitive-different regulatory frameworks. It seems clear, however, 14 that only a professional, experienced in assessment methodologies, can consistently achieve a 15 multi-criteria evaluation routines that can be imported into the system. 16
The evaluation system, fully implemented in software design, is sensitive to change in 17 territory and allows an assessment with regard to global and local land use more or less 18 compatible with coastal issues. It also allows you to render the results of analyzes using maps 19 and cognitive evaluation. 
